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Where the consequences of over-exposure are
immediate and grave, the issues are relatively
simple; the carcinogens, together with chronic
toxins such as lead, present a far more
difficult problem. The idea of " zero expo-
sure" is quite unreal unless the agent so
restricted is to be banned. This may in
some instances be a right decision but it
should be taken in full recognition of its
consequences.
Attempts to quantify dangers are scienti-
fically important but lead inevitably to
abstract concepts such as " acceptable
degree of risk "-a phrase which begs many
questions. Some of these questions are
scientific, such as the attempt to establish the
link between measurable biological effect and
the chance of eventual malignancy. Some
are economic, sociological and political, such
as the value to the community of particular
products or processes balanced against the
consequences of their abandonment. Some
are personal, as when personal pleasure is
balanced against a hazard to the individual;
even in this case, there are broader economic
undertones. Standard setting cannot be
totally a matter for doctors and scientists but
must at least involve those at risk.
The recent Health and Safety at Work
Act 1974 follows the thinking of the Robens
Report, in laying great stress on consultation
with all who are potentially exposed to
hazards. As far as the working population is
concerned, industry has developed very
rapidly in its acceptance ofjoint consultation
but the educational process whichthis implies
is only beginning. From a practical point of
view, the act of full disclosure itself usually
brings a response of confidence from the
workers but this imposes a great responsi-
bility for scientific integrity on the medical
staff concerned. Furthermore, while the
objective is a consensus judgement, in issues
ofthis complexity a truly informed consensus
is hard to reach. Industries are also be-
coming larger and larger; communication
right down the line, even in well structured
consultation schemes is bound to be un-
certain. Over-reaction and irrational fears
will always arise and, in a troubled industrial
relations climate, will cause serious disputes.
This situation is unlikely to improve in the
next few years.
Where the general public is concerned, as
in discharges from plant, the position is even
worse since informed consultation and
communication on a wide enough scale are
simply not practicable. The importance of
local liaison committees is great but it is the
lowest link in the information chain which is
hardest.
This situation underlines the potential of
the mass media for good or ill. Consequently,
this emphasizes the need for great self-
discipline by scientists and doctors in the
presentation of their views in any public
forum and in their participation in public
pressure groups or media programmes
designed more for entertainment and contro-
versy than for information.
ALKYLATING AGENTS AS INDUS-
TRIAL CARCINOGENS. A. MUNN,
Imperial Chemical Industries Ltd.
This paper is concerned primarily with
alkylating agents used in industrial pro-
cesses rather than with alkylating agents used
onlyaslaboratoryreagents, orwiththerapeutic
agents requiring metabolic processing to en-
able biological alkylation to take place.
The experimental carcinogenicity of bis
(chloromethyl) ether, chloromethyl methyl
ether, dimethyl carbamyl chloride, dimlethyl
sulphate, propane sultone, betapropiolactone
is reviewed and it is pointed out that butane
sultone and gammabutyrolactone are in-
active (or weakly active at worst).
Whereas the hazard to man of bis
(chloromethyl) ether and chloromethyl
methyl ether has been demonstrated by
epidemiological data, the data for dimethyl
sulphate are inadequate, and for the other
compounds mentioned above there are no
epidemiological data. The position in res-
pect of dimethyl sulphate demands urgent
clarification and it is hoped that the new
Health and Safety Commission will conduct
an epidemiological survey in respect of the
only major manufacturing plant in the
United Kingdom.
Carcinogenic N-nitrosamines require
metabolic transformation. They have
scarcely been used in industrial processes in
the U.K., althoughtheymaybe inadvertently
generated where secondary amines (e.g.
morpholine) are brought together with
nitrite, as may occur in some cutting oils.
While both N-nitroso-diphenylamine and
dinitrosopentamethylene tetramine have been
used industrially on a substantial scale,
experimental investigation indicates that
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The carcinogenic hazard of an alkylating
agent is not synonymous with its experi-
mental carcinogenicity. Thus, although
dimethyl carbamyl chloride has been des-
cribed as more carcinogenic than bis
(chloromethyl) ether on the basis of skin
painting experiments, it is almost certainly
less hazardous, The tumours in man caused
by bis(chloromethyl)ether are respiratory,
notskin, cancers, Dimethyl carbamyl chloride
is much less volatile than bis (chloromethyl)
ether and will have less ready access to the
respiratorytract. Propane sultone is virtually
involatile at ambient temperature. In asses-
sing the carcinogenic hazards of alkylating
agents in industrial processes, it is necessary
to make a critical evaluation of the experi-
mental data, the epidemiological data (if
they exist), structural relationship to other
compounds ofknown hazard (or non-hazard),
and physicochemical factors which influence
the degree of exposure (e.g. volatility,
dustiness, solubility patterns).
CANCER AMONG CHROMIUM
PLATERS. J. A. H. WATERHOUSE,
Regional Cancer Registry, Birmingham.
The possibility that some of the processes
involved in industrial chromium plating
might constitute a carcinogenic hazard
provided the incentive for this study.
Ulceration ofthe skin, mainly ofthe hand and
forearms, and ofthe nose, was recognized and
documented in the " chrome books ", but
there was no good evidence of subsequent
malignant changes. Nonetheless some ofthe
known atmospheric contaminants as well as
the risks associated with certain compounds
of chromium pointed to an examination of
respiratory conditions in particular.
Through the co-operation of the Employ-
ment Medical Advisory Service (EMAS) and
of factory managements it was possible to
obtain lists of employees who had worked in
various specific occupations within chromium
plating. In one large factory, where the
quality of the personnel records was good, it
was possible to begin with the records of
employees engaged soon after the war, in
1946, and to proceed forwards from then in
the knowledge that there had been no
destruction or loss of records. The principal
problems of the study arose out of the
attempts to trace the subsequent fate of each
employee, to the closure date of the inquiry
or to his earlier death.
The paper presents the preliminary
results of the follow-up, when about five out
of every six workers, in a total of nearly
5000, had been traced. The numbers of
deaths expected to have occurred, by cause,
has been calculated, to compare with those
observed. Just over half the workers were
male, and they were divided into " chrome
bath workers " (presumptively showing the
greatest exposure risks) and the remainder.
The total of expected deaths agrees remark-
ably well with the number observed. Within
that total, deaths from malignant disease are
above the numbers expected, but the
difference is not statistically significant. The
number of deaths from lung cancer, 49 in the
total of male employees, is significantly
(P < 0 05) above the expected figure of
34 88. Other disease groups that show
increases just around the 5 per cent level of
significance are non-malignant respiratory
diseases in the whole group ofemployees, and
the circulatory, nervous, and accident sec-
tions ofthe ICD among chrome bath workers.
In a comparison ofobserved and expected
figures of morbidity from malignant disease,
lung cancer was in excess, though it did not
attain to the 5 per cent level. No evidence
was available about smoking habits of
employees. The study is continuing, and it
is expected to extend it into further occupa-
tional groups. I should like to acknowledge
the help of the Registrar General's Central
Register in tracing many of these workers,
and also a financial contribution from Messrs
Wilmot Breeden Limited.